Enhanced chondrogenesis of adipose-derived stem cells by the controlled release of transforming growth factor-beta1 from hybrid microspheres.
Articular cartilage has a limited self-regenerative capacity, and tissue engineering is a promising solution to the problem of cartilage damage. The aim of this study was to evaluate the effect of hybrid microspheres (MS) composed of transforming growth factor (TGF)-beta1-loaded gelatin MS and chitosan MS on enhancement of the differentiation of adipose-derived stem cells (ASCs) into chondrocytes in pellet culture. In vitro TGF-beta1 release was evaluated by an enzyme-linked immunosorbent assay. The content of DNA and glycosaminoglycans (GAGs) was tested by biochemical methods. In addition, quantitative PCR was used to analyze the expression of collagen II and aggrecan. Increased proliferation of ASCs was observed in the hybrid TGF-beta1-loaded MS in comparison to the TGF-beta1-loaded gelatin MS. The chondrogenic differentiation of ASCs in both constructs was evaluated, and GAG content and the gene expression of collagen II and aggrecan were significantly higher in the hybrid TGF-beta1-loaded MS than in the TGF-beta1-loaded gelatin MS. Enhanced differentiation of ASCs by hybrid TGF-beta1-loaded MS may provide an easy and effective way to construct tissue-engineered cartilage.